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Budding in the genus Hydra was first described in the

scientific literature, and sketched, by Leeuwenhoek (1).

Since that time, budding has continued to be a popular

problem for developmental biologists who study Hydra (2,

3. 4). The relationship between feeding and budding was

established in mass culture experiments performed by a

number of investigators (5. 6. 7. 8, 9). The discovery by

Schaller (10) of a low-molecular-weight peptide released

by the nerve cells o/Hydra /'/; response to feeding or injury,

and her determination that this polypeptide acts as a mi-

togen (11). taken together with studies showing a corre-

lation between the mitotic index and the budding rate in

Hydra (7, 12. 13) left little doubt that feeding and budding
are causally related. Recent studies continue to reinforce

the observation that reduced glulathione (GSH), or glu-

tathione derivatives, can elicit the feeding response in Hy-
dra (14, 15). Bui the literature is mute about the possibility

that GSH. which causes a mechanical feeding response in

Hydra (16), might also stimulate budding. This study was

designed to test that possibility. The specific objectives were

(a) to determine whether exposure to GSHleads to a sig-

nificant increase in the rate of bud initial ion in starved

Hydra oligactis; (b) to determine by employing decapitated

H. oligactis, whether any obsen'able GSHeffect can occur

without mediation by the head of the hydra; and (c) to

determine whether any GSHinduction of budding is ad-

ditive to that elicited by feeding. All of these objectives

were met, and \\ c propose that GSHplays a (significant)

role in the cascade of events heading to budding in Hydra.

//. oligactis individuals were purchased from Carolina

Biological Supply Co. (Burlington, North Carolina) and
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subcultured in an artificial pondwater (APW) medium

( 1 7) at 1 9C. The animals were fed Anemia salina (Wards)

nauplii daily, and the medium was changed approximately

3 h after feeding. Mass culture were kept in 8" Pyrex dishes.

All hydras used in this study possessed one stage-one bud

(9). All animals were starved for 24 h before use.

A 10
^ molar solution of GSHwas prepared with APW.

Where GSHtreatment is indicated, the culture medium
contained 10

- MGSH. The medium was discarded each

day and replaced with fresh medium containing GSH.
For the groups exposed to APWalone, the medium was

also changed daily. Seventy-five animals were used for

each treatment. Each animal was kept in an individual,

16 X 50 mm, numbered Petri dish to allow for individual

data collection.

Following initial 24-h pre-experimentation starvation

periods, hydras were treated in the following ways.

(a) Unfed controls were starved throughout the 96-h pe-

riod of the study.

(b) Animals fed on alternate days were fed on days one

and three of the study.

(c) Alternate day-fed animals with GSHexposure were

treated as those in (b) above but with the addition of

10 M/ GSHto the medium.

(d) Hyposomally transected animals (i.e., "decapitated")

were prepared at the initiation of the GSHobservation

period and were continuously starved for the entire

96-h period.

(e) Finally, decapitated and GSH-exposed animals were

treated as in (d) above, except that 10
5 MGSHwas

added to the culture medium.

Recorded observations of bud initiation reflect new

buds only. The original stage-one of each animal was not
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Table I

The ef/eel of glulathione (GSH) on hud iiulialiin: in Hydra

under \'tiriini\ i

Incubation time

Treatment 24 h 48 h 72 h %h

("

Unfed control
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